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Fertility of photoperiod-sensitive genic male-sterile rice 
(PGMR) is controlled by daylength. Because of its great potential 
economic value in rice breeding and the significance of exploring 
the mechanism of photoperiod- regulated male-sterility, PGMR has 
received a great deal of concernment. In this study, lead nitrate 
was used to locate ATPase in fertile and sterile anthers of PGMR 
(Oryza sativa L. Japonica), in order to probe the transformational 
mechanism of fertility regulated by photoperiod in the rice. The 
main results were as follows: 
Fertile anther. At microspore mother cell stage, a few ATPase 
precipitates appear in cells of vascular bundle of anthers in which 
vessel elements and sieve elements started to differentiate. At the 
same time, ATPase precipitates mostly appear in the nucleus and on 
the outer tangential wall of tapetal cells with dense cytoplasm, 
abundant ATPase precipitates deposit in epidermis and nucleus of 
microspore mother cells. During meiosis, ATPase precipitates in 
cells of vascular bundle increase, as do in middle layer, which 
followed by increase in endothecium. At this time, tapetal cells 
whose cytoplasm turns tenuous begin to secrete granules with ATPase 
precipitates. At late tetrad stage, the tetrad cells accumulate 
some deposits of wall with ATPase precipitates on their plasma 
membrane. At early microspore stage, while ATPase activity in 
endothecium and middle layer reach to its max, a few ATPase 















depositing Ubish bodies. At same time, some ATPase precipitates 
accumulate on the exine of microspores, and in the nucleus of 
microspores. At late microspore stage, ATPase activity in cells of 
vascular bundle of anthers reach to its max, while tapetal cells 
that are degenerating show quite abundant ATPase precipitates in 
its cytoplasm, on its inner tangential side and surfaces of Ubish 
bodies. At this time, ATPase precipitates increase in exine of 
microspores, especially in germination pore. At early bicellular 
pollen stage, ATPase precipitates show rapid change in pollen. 
Before generative cell moves into cytoplasm of vegetative cell, its 
nuclear appears abundant ATPase precipitates, while vegetative 
nuclear show a few. Then the big vacuole becomes small vesicles at 
whose membrane abundant ATPase precipitates deposit. 
Simultaneously, the cells of middle layer and tapetum degenerate 
completely. At late bicellular pollen stage, when pollen forms 
intine and begin to accumulate starch grains, ATPase precipitates 
that are localized on surface of starch grains, in intine of pollen 
and small vesicles that appear in cytoplasm, suggesting ATPase 
precipitates on the surefaces of starch grains are relative to the 
synethesis of starch grains, and ATPase in vesicles are used in 
forming intine. As the pollens approach maturity, cells of vascular 
bundle are highly vacuolated and still show abundant ATPase 
precipitates. At same time, abundant ATPase precipitates are 
localized in extine, intine and vegetative nucleus of pollen. Two 















big ATPase precipitates are localized on the special sides of plasma 
membrane of two sperm cells, which may be channels between sperm 
cells and the vegetative cell.  
Sterile anther. At microspore mother cell stage, compared with 
fertile anthers, abundant ATPase precipitates appear in nucleus of 
endothecium and middle layer, while infrequent ATPase precipitates 
are localized on the plasma membrane of tapetal cells. At early 
microspore stage, infrequent ATPase precipitates still appear on 
tapetal plasma membrane, but a special wall was formed between the 
tapetum and middle layer. Compared with fertile anthers, Ubish 
bodies secreted from tapetum are wrapped fewer ATPase precipitates 
on their surface. The exine of sterile pollen appears abnormal 
because it can not make up of tectum, baculum and foot-layer as 
fertile pollen, and only a few ATPase precipitates are localized 
on the exine. At late microspore stage, most microspores are in 
aborting: with ATPase precipitates abnormally on membrane of 
vesicles in cytoplasm and nucleus, infrequent ATPase precipitates 
in exine of microspores.  
In conclusion, as fertile anthers of PGMR (Oryza sativa L. 
Japonica) are concerned, ATPase activity in cells of vascular 
bundle and tapetum increase with the microspore development and 
reach its max till late microspore stage, which reflects the 
direction of nutriment transportation from body to locule. In 
addition, microspores of fertile anthers show ATPase precipitates 















crucial relative to the synthesis of exine and intine of pollen. 
In sterile anthers, ATPase precipitates of tapetal cells are fewer 
than those in fertile anther, which further affects the fertility 
of pollen in sterile anthers. 
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